
Physiologic Dead Space Assessment:
Field of Dreams or Clinical Paradigm?

In this issue of RESPIRATORY CARE, Siobal and colleagues
report on the correlation, precision, and bias of calculated
physiologic dead space, determined using the volumetric
capnography module available in the Dräger XL ventila-
tor, compared to other methods (metabolic analyzer and
volumetric CO2 monitor).1 It is important to note that the
investigators choose comparative technologies that reflect
the standard of care for monitoring the ratio of dead space
to tidal volume (VD/VT) at many institutions. Volumetric
capnography is a relatively new addition to mechanical
ventilators. Through their investigation, Siobal and col-
leagues demonstrate a high degree of association between
the VD/VT derived through the Dräger ventilator module
(using volumetric capnography) and other comparative
technologies (Deltatrac, Metascope, Vmax Encore, and
NICO2).

SEE THE ORIGINAL STUDY ON PAGE 1143

In a comparison of 67 measurements obtained from 36
mechanically ventilated adult patients, all of whom were
recovering from acute lung injury or ARDS, the overall
correlation between the Dräger derived VD/VT and that of
the metabolic analyzers was r � 0.96, with a bias of �0.19
and precision of � 0.03. The authors appropriately con-
clude from their study that the Dräger XL’s volumetric
capnography measurements can accurately calculate VD/VT

without the use of a metabolic analyzer or volumetric CO2

monitor. This study demonstrates that the volumetric CO2

module incorporated into the Dräger XL ventilator can be
employed to determine physiologic dead space. However,
the question still needs to be answered: Should we monitor
physiologic dead space in our ventilated patient popula-
tion? In other words, what evidence supports the use of
VD/VT as a monitor of ventilator efficiency?

As Siobal and colleagues point out, dead-space ventila-
tion was first described by Bohr in 1891,2 and subse-
quently modified by Enghoff in 1938.3 For over 100 years,
researchers and clinicians have been aware of the concept
of VD/VT. Initially, the required technology was limited
and cumbersome, making clinical utilization of VD/VT im-
practical. Within the last 4 decades, advances in mechan-
ical ventilation and expiratory gas analysis have aided ef-
forts to investigate VD/VT as a marker of lung function in

a variety of patient conditions and populations.4-14 The
most recent technological advances have included the in-
corporation of volumetric capnography as a mechanical
ventilator module.15,16 These advances allow for continu-
ous assessment of carbon dioxide production (V̇CO2

) and
the mixed exhaled pressure of carbon dioxide (PECO2

). The
addition of the ventilator module should allow practitio-
ners to advance our questions pertaining to the utility of
VD/VT in ventilator management of our patients.

It is clear that our profession and the medical field in
general have provided adequate verification that current
technology for measurement of VD/VT provides compara-
ble results, when compared to prior technological stan-
dards. The work of Siobal and colleagues1 serves to ad-
vance our confirmation that the newest addition to VD/VT

monitoring, specifically volumetric capnography employed
by the Dräger XL, is a viable alternative to VD/VT esti-
mation via other means. The real challenge for us as re-
spiratory care practitioners is to apply our knowledge to
assess the clinical utility of this measurement in ventilator
management. At present, the body of knowledge that de-
scribes the relationship between changing pulmonary func-
tion, ventilator support, and VD/VT is inadequate to adopt
VD/VT as a standard of care. This fact is acknowledged by
the authors in their conclusion.

If VD/VT assessment demonstrates a strong association
with pulmonary function modulation and ventilator ma-
nipulation, then we should adopt VD/VT as a new para-
digm in ventilator monitoring. On the other hand, if we fail
to demonstrate such an association, then VD/VT becomes
just another “Field of Dreams” modality. The responsibil-
ity to define the practical uses for VD/VT resides with us,
the respiratory care practitioner, and our healthcare part-
ners.
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